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New uses of stover: Stalklage as alternative forage
W. Travis Meteer, University of Illinois Extension, Orr Beef Research Center, Perry, Illinois
Introduction
In 2013, Illinois, Iowa, Wisconsin, and Minnesota represented 40% of the nation’s planted corn acres (12.5%, 14.3%, 9.0%, 
and 4.3% respectively). Yields in IL, IA, and MN were all above the national average (NASS). High yields and high acreage 
results in an abundance of corn residue. High levels of residue are becoming a challenge for corn farmers, especially those in 
a continuous corn rotation.
From 1975 to 2005 the average price of corn grain was $2.37/bu. From 2006 to 2012 the average price of corn grain was 
4.89/bu.(NASS). These elevated prices apply pressure to investigate alternative feeds and additional forage levels in cattle 
rations. Because of the vast amount of corn stover available in the Midwest, it is logical to investigate the potential for its use 
in cattle rations.
Land values have been on a steep climb the last few years. Cropland values for IL, IA, MN, and WI have increased 17%, 
23%,24%, and 7.1% respectively between 2011 and 2012. They increased again from 2012 to 2013 (IL – 16%, IA- 18%, 
MN- 20%, WI – 2%). Even pastureland values have steadily climbed upward. Illinois was up 11% in 2012 and another 19% 
in 2013. Iowa was up 13% in both ’12 and’13. Minnesota gained 7% in ’12 and 17% in ’13. Wisconsin has been steady at 
around 1% in the last two years. These increases in land prices provide more incentive for intensive cropping systems and 
investigation into stover value.
Increasing amounts of residue, expensive feed prices, and record high land values may support a look into stover removal for 
livestock feed. 
Uses of corn stover
Corn stover has primarily been used as bedding and a low-quality forage for beef cattle. Although it has been intensely 
looked at as a fuel stock for burning and cellulosic ethanol, very little infrastructure has been developed in that area.
The best use of corn stover is grazing. Numerous data have shown the advantages of grazing crop residue. Cattle graze 
selectively, looking for the more palatable feedstuffs. In the case of cornstalk grazing, the more palatable parts of the plant are 
also more nutritious. Cattle first eat the remaining corn grain, then husks, then leaves, and finally the stalk.
The cost of grazing cornstalks is low; first because the cows graze and harvest their own feed and second, because all costs 
to produce the plant for grain production are attributed to the row-crop operation. Even with the cost of a temporary fence 
(which many farmers already have) and water, grazing cornstalks is more economical than feeding high-priced hay.
Grazing stalks can also have benefits for subsequent crops. Cows grazing cornstalks for 60 days will remove approximately 
30 to 40 percent of the residue. Residue buildup has been a well-documented problem in many corn-on-corn fields with 
new hybrids. Cows deposit nutrients in the form of manure back on the field. As they graze, they reduce volunteer corn, 
considered a weed and a yield-robber in soybean fields
Grazing should be the first option for utilizing corn stover. However, many times fencing, water, and rental agreements limit 
cornstalk grazing opportunities.
Mechanically harvesting corn stover may be the only option in some cases. Baling corn stover will add costs in the form 
of fuel, labor, equipment costs, and fertilizer replacement costs. Even with these costs, it can still be an economical feed. 
Hauling manure back to the harvested fields will displace some fertilizer costs associated with stover removal.
If you consider harvesting corn stover mechanically, you must sharpen your pencil. Costs listed in the previous paragraph 
along with wear and tear on equipment can easily add enough cost to make corn stover less attractive as harvested forage.
Other challenges exist in baled corn stover. Stover bales that contain a high percentage of stalk will be higher in waste and 
less palatable. Bales that are higher in moisture also are prone to waste and severe palatability problems. Grinding bales to 
reduce particle size is a common strategy to mitigate these issues, however forcing cattle to eat bales that are contaminated 
with mold is strongly discourages. Contaminants, such as dirt, can also be high and reduce feed value of stover.
High moisture stover for stalklage
Palatability and waste are among the largest factors limiting corn stover use as a livestock feed. Harvesting corn stover at a 
Driftless Region Beef Conference | January 30-31, 2014 | Dubuque, Iowa — 27
high moisture may allow for similar processing and ensiling potential as seen in corn silage. Nutrient analysis of the corn 
stover that is more immature may also be more attractive as a feedstuff.
Corn conditions
An agreement with a local corn grower was reached to harvest corn silage and corn stover from the same acreage, same 
hybrids, same fertilizer level, and same management. Corn was planted on April 7th, 2013. This was one of the first available 
planting dates in the area. The field consisted of two modern GMO hybrids that were each planted at 50% of the total seed 
and distributed uniformly throughout the field. The fertilizer rate was moderate to high and typical of the area. Fungicide was 
applied to the crop.
Harvesting method
High moisture corn was harvested with a newer model John Deere combine equipped with an 8 row head. The chaff spreader 
was turned off at the rear discharge of the machine. This allowed the combine to deposit harvest trash in a windrow. The 
windrow consisted of primarily husks, cobs, and some leaf. Within 24 hours of high moisture corn harvest, a discbine mower 
was used to mow the remaining stalk. The discbine pass resulted in 4 rows of the stalks to be included with the combine 
windrow.
A chopper equipped with a hay harvesting head was used to harvest the windrow. The stover was chopped into wagons 
which were used to transport the product to the bagging site. The stover was inoculated at the bagger. A water hose was 
ran (4 gal per minute) in the holding chamber on the bagger. The goal of the additional water was to incorporate the dry 
inoculant, not to increase moisture of the stalklage. The bagger was ran at approximately 40 psi. The stover was bagged and 
sealed for storage.
Nutrient analysis of feedstuffs
Table 1. Nutrient analysis of Feedstuffs
Stalklage Corn Silage Hay
Moisture, % 53.4 54.7 9.9
DM, % 46.6 45.3 90.1
CP,% 5.4 6.8 10.0
Soluble Prot, % 44.3 36.8 28.0
ADF, % 43.1 22.1 39.5
NDF, % 68.2 39.6 59.6
Lignin, % 4.2 2.1 6.9
Fat, % 0.8 3.0 1.4
Starch, % 4.5 37.5
Ash, % 7.1 3.6 6.9
IVDMD, % 53.2 70.6 48.7
NDFD-30, % 45.4 45.2 41.6
pH 3.4 4.1
Nitrate-N, ppm 77 43 28
NEL, mcal/lb 0.52 0.77 0.59
NEM, mcal/lb 0.48 0.69 0.47
NEG, mcal/lb 0.24 0.42 0.22
iron, ppm 708 73 113
RFV 90
RFQ 98.4
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Diets
Table 2. Composition of diets on a dry matter percentage basis
Ingredient Stalklage Diet  Corn Silage Diet Hay Diet
Stalklage 60.0 - -
Corn Silage - 60.0 -
Ground Hay - - 60.0
Ground Cornstalks 25.0 25.0 25.0
Corn Gluten Feed 15.0 15.0 15.0
Diets were limit fed for a DMI at or above 1.5% body weight. Feed was delivered in fenceline bunks at approximately 
8:00AM each day. No feed refusal was observed during the trial.
Summary
Corn stover is abundant and ubiquitous throughout the Midwest. There is many opportunities for cattlemen to utilize corn 
stover as a low-cost forage alternative. The best option remains grazing. However, many circumstances prohibit grazing and 
thus mechanical harvest of corn stover needs to be further investigated. Harvesting corn stover at a high moisture may allow 
cattle farmers to produce a more palatable feed with less waste. Thus, eliminating two of the major challenges corn stover 
presents as a feedstuff. Harvesting high moisture corn may be a current practice for feedlots and larger farming operations. 
Earlier harvest dates associated with high moisture corn harvest may also be conducive to cover crop establishment and 
subsequent yields of cover crops. Producing stalklage as a forage may be part of a system that yields more value per acre, thus 
helping farmers deal with elevated land costs.
